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1050740 



mm s^-- 2003/10/8 



o\^^ (ei) cHE-iei 

(&1) 



^Sia «I60^°I =R^m SI 



20 

11 

0 



2i 



27 S 
1.013,000 @l 
1. fiefAl-SAll>M(£e)_1 



29,000 S! 

11.000 S 

0 S! 
973,000 m 
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1050740 ^^>- 2003/10/8 

^ ^T^^ 3^^^^ ^-^(WDM: Wavelength Division Multiplexing) €4^>«^1^1S'^1 ^}-%r^ 
^ ^^^'d-^^'^i ^^tb ^-a-n-^! ^tt ^-^S-Ai, S-C- L^:b(1460 ~ 1625nm)'^l ^^^i 

^ ^-a-n-^ '^l-S- ^^^7> 1460 - 1625nm<5lal, 1460nin'^l>«-i 0.1 ~ 3.0ps/nin-km( 

^t]- i3V^2j^]-7ll^, 0.3 ~ 2.4ps/nm-km)^ ^-ariSJ:^ 1550nin<^>H 3.0 ~ S.Sps/nm-kmCe-Tcl- 

Bl^t^^Tfl^, 3.2 ~ 5.2ps/nin-km)^ ^^iit^ 7>:^H, 1625nin<^>H 4.5 ~ S.Ops/nm-kmCe.^- «> 
^^^>7)1^. 4.8 ~ 7.7ps/nin-km)^ €r^^* S^. ^ ^^-B"^ 1550nm^1^i^ 

71^71 7> 0.023 - 0.05ps/nin-km2 o]ji^ 1550nin^l^i^ -B-3l ^^^"^1 35 - 50m^^]^ . , 
1460nm<^>H^ ^^^^1 35 ~ 50itfln2^ ^o] i3>^3]*>4. 

^1:^^ ^^-H-^ S-C-L ^AE,^ ^^>H ^Jl^-i: ^^^^^^S. ti]^^ ^>^32}- 

5. 1 

. ^-ariJt. 71^71, -a-jL^^^. ^m^^ 
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1^^050740 ^^>= 2003/10/8 

{OPTICAL FIBER AND OPTICAL TRANSMISSION LINE USING THE SAME, AND OPTICAL 
nJANSMISSION SYSTEM} 
{^^^ 

^ ^AflAi^il cf^^ £^1:^ wV^^^ -^-^Hl* ^^l^l^V^ ^^^H, 

^^^}^ ^x^o] ^^]^ ^^3\. ^1-^^ 7l^AV^# oltflAl^l^ ^Ir-i: ^^1 
:^L5l^ 71^11^ >«.>^<^^ ^^Sjol ^JJ^SIo^A-l^ o>v) ^tq- 

£ 5a ^ 5bfe ^ ■^>^HH ^-^-^^ ^^^^ ^^1^ ^^flH 

£ 6a ^ £ 6b^ ^ ^^HHl 4^^^ S-^ 

5. 7a ^ S. 7b^ -g^H*^! ^^-^^ 5^^^ -frSl ^^^^ :£^lt!: 

Horn. 
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;i^^050740 '^^^'^ 2003/10/8 

[^^^ ^^J 

<7> ^ i=f^(WDM: Wavelength Division Multiplexing) ^4'-^l^^<^r^>-§-^ 
^ ^^#'?a^S.Al ^tb S-C- LHa:^(1460 ~ 1625nm)<^ 

<9> esfl*^ <5lS.e| Alih^ ^^^3^^ 2.5Gb/s<Hl^i lOGb/sS ^7>§V5| o.Tr| , 

40Gb/s^ Al^::^o] ^-g-^m ^7M7l7l ^^A^fe ^"fl^ ^ 4-^4* 

<io> ^S. 40Gb/sS. ^Tle) ^^*>^ aI^^^ 7]^^ EDFACErbiura Doped Fiber 

Amplifier) tfl^^i] ^^7l» a>^^H ^"^^ ^ 

Al>l^^^ «1-g- ^^>^ ^S^Si\. ^:^H ^^^S ^S7> 41311 ^7l-«m n^^^ 

oflA-^o^ *1-g. ^^>7l- 1/16^ #<H€-i:l-. 4S1-Ai. ^£7> 40Gb/s<y Al^.^o)]Ai^ ^fl^ 

ij.:^ «.A]-oi ^^:^^>^ ^^^}^] ^^tb At^^^. ^-y: ^ 

^ ^-a-B-^ RDSCRelative Dispersion Slope)^ ^-I^^S-S. a>^51^ ^^^^^ RDS^I- -B-a>««o> 
RDS^ 71^711- ^AV^S. ^fe SJ:) 
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1^^050740 2003/10/8 

:ii> -g-^^ ^tflAl7l7l Al^i^^^l ^fl^i i^V^o] 200(312 ( 1. 6nm ) , 100GHz(0.8nm)<^ 

50GHz(0.4nm) ^ms. #<^>^lal ^cf. ZL&iu|., ^^<^1 ^^V^ ^-f ^>^^ ^^(Four 

Wave Mixing) (Cross Phase Modulation)5if ^g:^ h]^^ ^^<^1 ^S. 

^ 3.S>tS5L(Cross Talk) 5q-^^7> ^-^3^1-*=^ ^S.7\ ifl^€^. 

^ SH^. 3.^^S.3. M]7]Mr ^<>]7] ^fl^^ 3^^:i* #ol7fl 3^1^. 

OSNRCOptical Signal Noise Ratio) <5l ^v^:^^^ ^^7]^7} ^^}:^]7] ^7\^ ^^^1 ^1 

<i3> ^^a-B-^ ^--a:^! B.^^S3. 5^^^ M]7]^ ^V-S-^V^ 

<i4> SE^, ^-^-a-^ -H-s^^^^ ^-^l ^'*fl7l* i-l-B^-ia ^o.^ -B-J: 

<15> C-HH:^(1530 ~ 1565nm), L-«lH-(1565 ~ 1625nm) ^]^^ a>^§]-o^ -g-^^ 

t,fl^6il ^c]-. C-«^:^ ^sj-^tfloil ^*>^ S-«l=(1460 ~ 1530nm)» 

Ai 1460nin 4^ ^e^^l^i f^^^ ^^^jt^ 7>;^<^> %t^. 

31-6 




J050740 "^^^ 2003/10/8 

:i8> n]^ s.^ 5,327.516 ^Bfl^l o]:^ ^-g-^-^V 1550nm ^^^tfloflA^ <^<^1 

*H 1550nm ^^^tflollA-l 1.5 ~ 4ps/nm-km ^m*>:n. ^trV. 

^slvf, ^7] 516'S. ^^^^^ ^l«d€ ^^a-B-^ SGWs ol^, i^H^ 1.0 - 

2.0nin. 4i^lim o]^^^ 360km :^*«>^ ^1^.^6(1 A>-§-:gl-7l ^J5.S.a1 . ^flli ^^<:>1 

l.Onm ol*>^ Al^^ofl A>-g-% Bl^^A^ol ^7>^M ^^41^^S<^1 ^ 

^ -tl^Sfl^-^S. ^^^^ ^■1*}7> -f^^t)-. 

<19> atb. ^1^ ^1 5.835,655 31^ "i^^ s^^tflcflA-l ^om-£^ <^1^-^1 

?13., wl>»a^ ^>a-^ ^;^l«>7l -B-5L ^^^^ 70^ ol^o.s. ^7M^ ^^^-B-l- ^l«a:^ 
t:!-. ol 655'Jl ^-a-e-^ -^Jl ^^^<>1 70^2 ol^g-olS-S. ^1^^ ^^l7> 7>^*1- 

^. 1500 ~ 1540nm JE^ 1560 ~ 1600nm ^^1^7] T>fl&«=1| C-^=.^fl 

6^^^ xy^^. ^^6ii ^s. ^^m ^ si^. ^^M-, -B-si ^^^<^i 

7]^7]7} SEti:, 7l^7l7> ?l:^l^ ^sj-^tfloilA-loi ^^:^c] ^:k]7] H^^] 

^01 7}^^ ^^^^7} #ov^ci-. 

<20 n]^ ^] 6,396,987 ^:£7> 40Gb/s^ Al^^oflA-l 3.= 

jacf ^AV ja.'S- ttl-g-^ ^ ^fe ^'Q-B-* ^mtt^-. ^, 987'3: ^'^■frfe 1550nm 

5^^<^lAi ^-tVol 6 ~ lOps/nm-kmolJl. 7l-i:7l7> 0.07ps/nm2-kin ol ol , JL ^^^o] 

60Am2 
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1^^050740 "fr^ 2003/10/8 

«^1^<^iT^. "^^^ ^^^1 1460nm ^, H^-^ ^= ^^l«>7l 

2l> ^ ^Tg^ WDM Al^^ofl ^fl-g-Blfe %^4^^o.s.A^ 

=22> a^, jl#(40Gb/s <^1>8-). tfl-g-^C^fl^:?}::^ SOQIz <*m)^ ^l^i^^fl'^'i 

-^aJlSill^ ^o] ^7le) ^4^ol ^ 7l-i-7l ^ -frSL ^^^<^1 

<23> SEtb, ^ s|-:^tfl(S-C-L ^JE.)<^A-1 ^X}. :g.>^ ojo] ;3-7lBl :S4^ol 7}^^ % 

<24> SE.^, ^^-n-* «>1-§-^>^ ^^'^^ ^ ^^^^-i: ^fl^^>^ 

<25> ^ 4^ ^ ^7H ^Tg^ -g: ^^HH ^«fl ^711 

<27> ^<>1<g^^ (a) ^^^^<H1 ^^1*>3L, tiV^o] nolJl. 

#*>7> Ai^ >ll 1 s<H«=g^^; (b) ^71 A 1 So1<^^^ IrBl-v^V^l. ^^^^^S.^"^^ 
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|050740 2003/10/8 

ol rgol^. «1#€#^>7> A2^ ^1 2 So1«=i^4; (c) ^71 y^] 2 so^'^^^ l-^l-i^V^l. 
^^^^^^ ^^<^] rs^lal. «1M#^V7> A3^ 3 ol^ol;^!^, ^7] 

28> £ S.^]^ ^}^^^], ^ tiV^g^ ri < r2 < rs < r4 ^ ^\^]^ 

, ^7] til#;a#^>^ Ai > A2, A2 < A3^ 7>^tq-. 

29> («^7lAi, Ai(%)=[(ni-nc)/nc]>iOO, A2(%)=[(n 2-nc)/nc] >^00, A3(%)=[(n3-nc)/ncl >iOO, 

m: ^1 1 ^<^<^^^ rL2- ^1 2 sol*^^^ ^^-i-. n3: ^1 3 S<>1'=§^^ 

<30> J£^, -g: ^^^1 ^-^-n-^ ^^^7> 1460 ~ 1625iimolJI, 1460ninofl'H 0.1 - 
S.Ops/nm-kmCacl- ^V^^^^VTim, 0.3 ~ 2.4ps/nin-kin)^ ISSOnm'^'H 3.0 ~ 

5.5ps/nm-km(:e.tl- wV^^-Sl-Tflfe. 3.2 ~ 5.2ps/nm-km)5^ ^^^^ 7\y<\^ . 1625nm<^l>H 4.5 ~ 
S.Ops/nm-kmCai::!- w>^^«>7fl^, 4.8 ~ 7.7ps/nin-km)5l -g-iVSt^ 3^^^. 

<3i> at!:. ^'^-n-^ ISSOnm^^l'H^ 7]-^7]7} 0.023 - 0.05ps/iiin-km2 o]JL, 

1550nm<^l>i^ -^S. 35 ~ 50/ffli2olT^, 1460nm«^]^i^ -R-Jl ^'^^<=>] 35 ~ 50itfln2^ ^<^1 

<32> rc|-e|-A-l, .g- ^1^^ S-C-L ^ = ^^^i ^^^^Vc^eJ-^ h]^^ 
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1(^^050740 2003/10/8 

33> S-^, ^-^-n-^ :^>^3^^«^1 1450nm <^l«><^lal. ^ ^^^^^o] 1460nm o]^^] 

1625nm 5^^<^l>«-i 30mm. lOOturns ^^'='1 0.5dB ^^o] 

■ ^. . 

:^S.9\ ^o]s. <^^S. ^W^^ ^<^m. 
35> o]^ 5.^^ ^2:^ ^ «>^^tb '^^"'Hl* ^^^}7]S. tb^. 

c36> 40Gb/s, lOOGHz, ^fl^^ 16. Tl^l 240km. ^^^^ 5dBm^ 

Ai>x^<^ilAi ^s. ^"^^^ #3^:e-7l ^s><^ 

<37> ^^fe 1 - 15ps/nm-km. ^JL ^^^^ i^^^ 30 ~ 60/fln2olrf. i 2«^lAi 

o.7| 45Afln2ol>a-, ^-tl: 4 - 17ps/nm-km ^-f €^ ^-^^ Q7> 6<^1 

<38> 5^.i?V ^^Al ^A^^ 9i<^l ^fl^^ V^* ^ ^11^^ S).^7> ^-8: 

^-f ^^-a-fe -B-S: ^^^<^1 2}-<*>s. «l'?d^ ^^1^ ^fl^"^ 

40Gb/s Ali^JollA-l^ ^^^^ ^^3^ -^Jl ^^^oll €^ #3l^:a7l 

^^o^ icfl^ lOOOIz. ^1)^^ 16. ^^7]^ 240km. >^fl^^ 2dBmS. 
^Al^o|o.Tj^^ 3. ^ji}.^ s. soil t+Bj-ifl^cf. 

<39> ^^-B-^ 1 ~ 15ps/nm-km. -R-JL 30 - 60;an2olcf. £ S*^-*--! 

^^^-H-^ ^^^] 2ps/nm-km<:>l^, -^JL 30Aan2ol^^ Q7> 6^1 ^^-^l 
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p0740 2003/10/8 

4o> i^n^ :l>^o1 ^-a-B-^. -a-s: ^^^ofl ^1^!: 

:a.7l ^£ lOGb/s. ^flm 50GHz, ^11^^ 32, ^^t^T^Bl 240kin, i^fl^^ ^] 

^-tV ^^fe 1 - 15ps/nm-km, ^S. 30 - 60m^'>]^- ^ 4<:>fl^^ ^^^-^7} ^ 

2ps/nm-km o]^. -^a 35Ami2ol^oi q^^ 6<:>1^^ 7}:^^ ^ $1^^. 

<4i> :t3i|-S ^^^U^, ^S. lOGb/s, SOGHztl ^]^:^^ ^11^^ ^ 

^7> 40Gb/s^ Al>b^ofl ^-^tb ^-a-frfe 5^^tfloilAi -^JL ^^^^ 35/mi2ol^o]Ti^, 
^^o] 2ps/nin-kni «:>1^«>H<^> 

<42> 1 

<43> (1) : ri=3.05/fln, r2=5.38jtfln, r3=9.96/Mn 

<44> (2) I3l^:i^:x> : Ai(%)= 0.54%, A2 = -0.20%, A3 = 0.07% 

<45> (3) 

<46> 1460nm : 0.3ps/nm-km, 1530nm : 2 , eps/nm-km , 1550nm : 3.2ps/nin-km, 

<*7> 1625nm : 5.3ps/nm-km 

<48> (4) 7]^7] 

1550nin : 0.028ps/nin2-kin 
<50> (5) S.:e.^^^(MFD) 

<5i> 1460iim : 7.1m. 1530nra : 7.5/am, 1550nm : 7.6/fln, 1625nm : 8.1m 

31-11 



' 1^050740 2003/10/8 

52> (6) -frJ: 

^ 1460nm : AQfJss?. 1530nm : Utis?, 1550nm : 45/fln2, 1625nm : 50 las? 

54> 2 

55> (1) : ri=3.05A!in, r2=5.75Aan. r3=10.79Aan 

S6> (2) : Ai(%)= 0.55%, A2 = -0.18%, A3 = 0.09% 

S7> (3) 

S8> 1460nra : 0.7ps/nm-km, 1530nm : 2.7ps/nin-kin, 1550nm : 3.2ps/nm-km, 

«9> 1625nm : 4.9ps/nni-km 

^ (4) 71^71 

1550nm : 0.023ps/nin2-km 

<62> (5) SH.^S.:g(MFD) 

<63> 1460nm : 1.1m, 1530nm : 7.5/fln, 1550nm : 1 .^m, 1625nm : 8.1^ 

<64> (6) -frjL T^:^^ 

<65> 1460nm : 39jcfln2, issonm : 43jcfln2, 1550nin : 44/an2, 1625nm : 50 iiss? 

<66> 3 

<67> (1) : ri=3.12iuin, r2=5. 56/00, r3=9.92^ 

<68> (2) al^^^:^> : Ai(%)= 0.53%, A2 = -0.23%. A3 = 0.10% 

<69> (3) 

<70> 1460nni : 0.7ps/nm-km, 1530nm : 2.7ps/nm-km, 1550nin : 3.2ps/nin-kin. 
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,050740 *^ 2003/10/8 

"> 1625nin ■ 4.8ps/iMn-kin 
'2> (4) ^-a: 71^71 

ISSOnm : 0.024ps/nm2-km 
74> (5) (MFD) 

75> ueOnm : 7.1fm. 1530nm : 7.5fm, 1550nm : 7.6;fln, 1625nin : S.l^fln 
7e> (6) -B-Jl 

1460nm : 40Am2, ISSOnin : 44;fln2^ ISSOnm : A5fm^, 1625iim : 51 
i78> ^>»H1 4 

^ (1) '■ ri=3.24/fln, r2=5.72Am, r3=8.54/ffli 

<80> (2) wm^^^V : Ai(%)= 0.48%, A2 = -0.17%. A3 =0.15% 

<8i> (3) 

<82> 1460nm : 0.5ps/nm-km, 153anin : 3.5ps/nm-km, 1550nm : 4.4ps/nin-km, 

<83> 1625nra ' 7.7ps/nin-km 

<84> (4) 7l^7l 

<8S> 1550nin : 0 . 043ps/nm2-km 

<86> (5) s.h.^:e.^(MFD) 

<87> 1460nm : 7.8^fln, 1530nm : 8.3/fln, 1550nm : 8Am, 1625nm : 9.0/fln 
<88> (6) -a-JL 

1460nm : 47 fm^. 1530nm : 53m^. 1550nm : 55/zm2, 1625nin : 62 /fln2 
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050740 *^ ^^>^ ^^'^O/* 

to 5 

>i> (1) ' ri=3.37fM. r2=5.77/ffli, r3=9.35^ 

J2> (2) Hl#^^^V : Ai(%)= 0.50%, A2 = -0.25%, A3 = 0.14% 

33> (3) ^4 

94> 1460nin : 2.4ps/nm-km, 1550nm : 5.2ps/nm-kin. 1625nin : 7.2ps/nm-kin 

95> (4) 7]^7] 

1550nm : 0.026ps/nm2-km 

«7> (5) 2.^.^:^^ (MFD) 

i98> 1460nin : 7.4;fln, 1550nin : 7.9/m, 1625nin : 8Am 

<99> (6) -H-Jl 

100 I460nni : 43;zm2, 1550nm : 49im^, 1625nin : 55m^ 

ioi> 6 

:i02> (1) : ri=3.18;M. r2=6.18/:fln, r3=8.65jMn 

:i03> (2) wl-l-^#:^> : Ai(%)= 0.51%. A2 = -0.19%, A3 = 0.14% 

ao4> (3) 

ci05> 1460nm : 2.4ps/nin-km, 1550nm : 5.2ps/nra-km, 1625nin : 7.3ps/nm-km 

«106> (4) 7]-t7] 

<107> l550nm : 0.029ps/nm2-km 

<108> (5) S-H-^S.:^ (MFD) 
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050740 "^^>"- 2003/10/8 

«> 1460nm : 7.3jrai, 1550nm : 7.8im, 1625nm : 8.2/fln 
io> (6) -B-J: 

UeOnm : 41/an2, ISSOnm : 47/fln2, 1625iiin : 52im^ 

13> -iAH 1 ^^1 6«^1 «fl^«>^ ^-^-fr^ 3^^^ ^-a: ^-^^^ £ 5a ^ :£ Sb"^! M-^l- 

^^Hl 1 ^fl^l 4<^1 «B^^Vfe ^^-B-fe 1530nm sj-^g-oflAi ^^o] 2.0ps/iim-kin 
^, <a=^ 71^7]* 7]-:5iq.. -€^1^1 5 ^ 6<^] ^^^-B-^ 1460nm b}.:^-*^^^^! 

o] 2.0ps/nra-kin ol^<5H ^'^f^ 7l-^7l» 7l-^tl.. 

ii4> -i^H 1 ^fl^l 6*^ ^^*>^ ^-a-B-^ ^^J-^ £^^:b^(MFD) £ 6a ^ £ 6b^l 

M-Bftfl^rf. >^aH1 1 xfl;^l 6<^1 ^^*>fe ^^-B-^ 1550nm i^^-^l^^ 7.0jmd <^1^^ S.:=^^^ 

ii5> 1 iB>^l 6<^ *fl^^fe ^^-B-^ -B-Sl S. 7a ^ :£ 7b':Hl 

uj-Bl-vfl^rl.. ^aHI 1 ^fl^l 4ofl ^fl'a-^m ^^-B-^ 1530nm sj-^g-ofl -B-JL ^^^<^1 40/an2 o] 
-^olp^, C-te ^ L-^:^«H1A1£ 40/:mi2 ol^o^ ^^^^ ^?fl €4. SEtir, ^^H 5^6 

6j| tB^^^ ^>^^^^ 1460nm ^^^J-oflAiS) -B-Jl ^^^o] 40m^ S-HH^. C-^lH. ^ 

L-«^:£6flA-ls. 40;fln2 ol>a-^ -B-JL 

cii6> olsq.:^o], -^AHl 1 4«^1 ^^*>^ ^^a-B-fe 1530nm ^4 ^^^^tfloflA-^ 2.0ps/nni-km 
<^1^^ ^-tV, 35//in2 ol^^s^ -B-3L ^^^^ 7>;^lJE.S.. ^S. lOGb/s. ^fl^ 50GHz^ a] 

^^54 ^11^^ 3^^7V 40Gb/s Al^x^-HlAi C-1E^. L-^^ Q7> 6ol 
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.050740 *^ 2003/10/8 



-S-oH.oj:^^ ^A^^ ^^H 1 ^^1 3«=fl «B^«>fe ^-a-H-^ 1625nin 3^^<=»11^i^ 

^-iVo] 6.0ps/nm-km ol^ol^s. lOGb/s Al^h^oflAi ^a]- j^.^^ o^o] I70km ^S. 7} 

,7> ^AHl 5 ^ 6<^1 ^^^fe- ^-a-H-fe 1460nm :e.ti|- ^5^^tfl<^>H 2.0ps/nm-km <*1^^ 

35/m2 ol^o^ -a-Jl^^^* ^S. lOGb/s, ^fl^ 50GHz^ Al^^^sj- 

^^B^^ ^^^7> 40Gb/s Al>.^oi]Ai S-«^^. C-^^. L-m^ 07} 6 

^«i=^tb ^^^^ 7>:5ltq-. SE^. ^^H 5 ^ n^m^ 1625nm 
6i]A-1^ ^xvol s.Ops/nin-km ol*>ol^s. lOGb/s Al^.^6jlAi ^Xj: Sio] isokm ^£ ^ 

.18> o]^:^o], ^ tfl^^V^ ^^^^ 1550nin. 1625nm s|-^<^1a-1o^ ^^<:>1 0.25dB o]^} 

o]x^. n^]^ 1450nmol*>olT3^, 1625nm 4^'=Hl^i T^^^ 30™»' lOOturns 

^Jf^ ^^ol o.5dB o]^o]x^, ^>a-a-Sl PMD(^^2-^^^)fe 0.2ps/V^ om«=>1 

lOGb/s Al>::^oflAi 4000km, 40Gb/s Al^x^oflAl 80km^:£ ^ 

119> ^ x^AflA^ ^ ^^^^'^l ^>-&-€ ^«=>1^ ^'^^<^171^ A>^^Ol ^xi\S. ^^^Ai 

O]^ 7fl^^ ^^^VTfi ^fi^^ ^ 9X^^ €^^1 SJZ^-^V^ ^ AV^ofl :f^*>^ 

:120> tC^El-Ai, ^ ^^^^<i^ 7]7^m ^^^j) £^1^ ^A^^ ^ ^Tgo^ 7^:^^- tiy^Z^^ 

^ -^AHHl l-^l-^ ^^1^ ^ A]^^ tfl^*!-^ ^-ar <^>qs-^. ^ #€Al 

;g6il o;io^Ai ^^1^ ^ ^^<^^ 5^1-^ ^ o]t|]^><:^o]: 
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■■^> ^ lOGb/s ol^. ^11^ 50GHz o]^, S-C-L lE^ ^^H1 
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5^^^-^ t]-^^ (Wavelength Division Mult i flexing Transmission 

System) ^^tb S.^^ ^^-frS-A^, 

(c) ^7] 2 3.<H«^^^ l:el'i<|-:a, ^^^^^s.^^^ ^^o] r30]:n., h1-#^#^1-7> 

(d) -^71 3 S<^'=i^* Ire^^V^. ^^^^^S.^"^^ ^^<^1 r^^]^. «m^^^>7l- 

(e) ^7] 2^- <^^o^ ri < r2 < rs < r4 ^ 7>;^lal, A «m 
^#^1^ Ai > A2, A2 < A3^ 7>^H ;• 

( c^7]^^^. Ai(%)=[(ni-nc)/nc]>iOO, A2(%)=[(n .2-nc)/nc] >iOO. A3(%)=[(n3-nc)/nc] x 
100, m: y^] 1 So1<^^o^ ^^^^ ^^1 2 ^«>1<^^Sl 03: ^1 3 S<H<^^^ 
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050740 2003/10/8 

(f) ^VS- 1460 - 1625iiin<>lal, UeOnm'^'H 0.1 ~ 3.0ps/nm-km5l ^-Ji^-i: 

1550nm«^A-l 3.0 ~ 5.5ps/nm-km^ ^^iJ:^ 7>;^H . 1625nin«^l^-l 4.5 ~ S.Ops/nm-kmSl ^^iJ:^ 
^^-^^ ^^-fr. 

1 *^«^ $1<=H'H. 
I^^-sj- 31 

1550nin«^'^iS^ 7l^7l7> 0.023 ~ 0.05ps/nin-kin2 oi s-^^S. *>fe ^^a-R". 

l^^*^ 4] 

^1 3 SX^^^, 

155Qnm<^Ai^ -^S. ^^^o] 35 ~ 50m^9l ^^^S. *>fe 
51 

1460nm<^lAisl -fj-JL ^^^<^1 35 - 50^fln2^ s-;^ o.^ ^-y-fr. 
6] 

4 ^ SE^ ^1 5 
^m5^^<^l 1450nin ol^yol ^-i: ^>fe ^'g-^. 
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c^^^s^^o] i460nm o]^6\]a^ ^:^«>fe ^^-^S ^^^-H-. 

[^^*^ 81 

4 % S£fe ^1 5 «^<^ 9X^^^. . 
1460nm«^l>«-i 0.3 ~ 2.4ps/nin-kin^ ^^^S ^fe ^^a-^. 

[^^«^ 91 

4 *J- SE^ 41 5 ^'H'H . 

1550nin«^l^i 3.2 ~ 5.2ps/nin-kmSl ^^^-^ ^^^S. ^-^-B". 

l^^^ 101 

y^] 4 Hfe 41 5 *j-<Hl ^<^^i , 

1625nmollAi 4.8 ~ 7.7ps/nin-kra^ ^^i^* ^^-^S ^^^-B". 

C^^«j- 111 

41 10 ^^^i, 

1625nm sJ-^J-^ll^i 30mra. lOOturns 2:^«:>llAi ^^o] 0.5dB ol«r|-ol ^ 

^ ^-^-H-. ■ 

121 

41 1 «^«^1 9X'=>]^^, 
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i ) ^1 13.^ '^i^^ ri=3.05d0.6AflnolJL, til#:i^^> Ai(%)= 0.54dD.03%<^l 

ii) ^71 >ll 2 sol <^^^ r2=5.38d9.6/^ol31. wl^^^^> = -0.20dD.03%<:>H ; 

iii) 3 3«H r3=9.96d9.6^ol:n.. tilM#^> A3 = 0.07dD.03%^ ^ 
131 

>il 1 ^^^i, 

i ) ^7] ^] 1 S<H <:g^fil ri=3.05dD.6/fflio1aL, w^^-^^V Ai(%)= 0.55d0.03%ol 

^; 

ii) ^7l ^1 2 3.<^ '^^^ r2=5.75d9.6i:fln<:>l:iL, «l#^-^:*> A2 = -0.18dE).03%oH ; 

iii) ^7l 3 "i^^ r3=lO.79d0.6/flnolJL. wl^^#7:> A3 = 0.09dD.03%^ ^ 
* o^ 

[^^■sj- 141 

XI 1 *^<^1 Sl^'H. 

i ) ^7] ^] 1 sol ri=3.12d9.6iMmolJl, wm^^^> Ai(%)= 0.53dD.03%ol 

ii) ^71 XI 2 3.o\ cg^Sl r2=5.56dD.6/zmolJI, til#€-t-:^> Ag = -0.23d0.03%oH ; 
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1^050740 "^^>'- 2003/10/8 

iii) 3 3.<^ '^^^ r3=9.92dD.6/flnol3., w1^€#?^> A3 = O.lOd0.O3%^ ^ 

151 

i ) ^7] 1 3.<^ ri=3.24dD.6;fln<^lal, nm^-t-^V Ai(%)= O.48d0.O3%<il 

^; 

ii) ^1 2 S<>1 r2=5.72dD.6jun<^l:n.. til-i-^^:^> = -0.17dD.03%«^H ; 

iii) ^7l ^1 3 S<>| '^^Sl r3=8.54dD.6itflD«ilal, «l-l-€-^:^V A3 = 0.15dD.03%^ ^ 
i^^^^ 16] 

i ) ^71 1 3.0] ri=3.37dD.6Affli<:>l3L. Ai(%)= O.5Od0.O3%«^l 

ii) ^^-71 ^1 2 S<>1 r2=5.77d0.5/fln'^1^. al^^^^> = -0.25dS.03%<^H 1 

iii) ^7] 3 '^^^ r3=9.35dD.6Affli<:>lul, til#:i-t-:x> A3 = 0.14d9.03%^ ^ 

171 
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i ) 1 ri=3.18dD.6/flnol^. al#^^:x> Ai(%)= 0.51dD.03%<5l 

ii) ^1 2 S<H '^i^^ r2=6.18dD.6^ffliol31, tim^^^V A2 = -0.19dD.03%<>H 



ui. 



i) 3 3<H «^^^ r3=8.65d0.6;fln<^1ul. «m^-ir:^> A3 = 0.14d9.03%^^ 

[^^% 18) 

sl-^^^ cj-^sl- (Wavelength Division Multif lexing Transmission 

System)*^ ^'SS-S. ^>^-frS.A-1. 

(a) ^^m^, ^^-a^^S-^Blo^ tiV^o] n^l^. al#€#^>7V Ai^ .1 

(b) ^71 y^] 1 S<^<=g^^ ^^^^^^^^^ ^^<^1 r2«^l^. «1#€^^>7> 

A4^ S^^je; 

(e) ^71 2^ ^>^^ ri < r2 < rs < r4 ^ ^^1* 7Mal. ^7] z^- ^l-i 

^^xV^ Ai > A2. A2 < A3S^ 7}xH; 
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( o^7l-H, Ai(%)=[(ni-nc)/nc]>iOO. A2(«»)=[(n 2-nc)/nc] >^00. A3(%)=[Cn3-nc)/nc] x 
100. m: ^] 1 so^cg^^ ng: >ll 2 113: ^1 3 

(f) ^V-B- ^^^A 1460 - 1625nmol31, 1460nm<>fl>H 0.1 ~ 3.0ps/nm-km^ ^-tlrit-i: 
1550nm<^lA^ 3.0 ~ S.Sps/nm-km^ ^^^-^ 1625nin<^>«-i 4.5 ~ 8.0ps/nm-kmSl ^^^^ 7} 

(g) 1550iim <^1^i^ 71^71 7> 0.023 ~ 0.05ps/nm-km2 o]x^; 

(h) 1550nm<^lAi^ -B-Jl 35 ~ 50m^^A ^^-^S. 

191 

>fl 18 ^^H-H. 

1460iim<HlAisi -B-JL ^^^<^1 35 - 50/fln2<?l ^^.^S. ^'^-B". 

I^^^ 201 

18 9X^^^. 
*V^4^<^1 1450nm <^]t}9l ^^^S. ^^^-fr. 

211 

J^l 18 ^<H>H. 
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221 

18 ^<^1 SX^^^, 

UeOnin^lAi 0.3 - 2.4ps/nin-kinSl ^^^^ ^fe ^^^S. ^V^ 
231 

>ll 18 ^'^'^i. 

1550nm<^llA-1 3.2 ~ 5 . 2ps/nm-km5l ^^>^* ^^^^ 

l^^-t 241 

41 18 SX^^^. 

1625nm<^lAi 4.8 - 7.7ps/nm-km^ ^^>^^ ^^-^ ^-^^^^ 

251 

41 18 ^^1 9X'=>\^^, 

1625nm s|-^^<^lAi 30mm. lOOturns 2:^<^lAi ^^o] 0.5dB ol^Voi ^ 

^ o.^ ^fe ^^-fr. 
I:^^-^ 261 

[^^*^ 27] 

^71 2621 ""^^^ ^fl-^^^ ^^^5- ^ 
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31-26 




%:^ <^7]-: 2003/10/8 
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[:£ 5al 




XAB t.Aa ISO 1.S2 1.S4 1.S6 1.5B 160 162 164 



IDS(um> 



I£ 5b] 




146 1.« 1.50 1,52 1.54 1.56 1.58 1.80 1.62 1.64 



Ii)S<tJni) 



■^ '^T^: 2003/10/8 
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